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Presentation Points METNV

B Objectives

- To verify the applicability of the real-time rainfall
information network
- To control CSOs through efficient operation of

existing facilities

" lConclusions b
 Evaluation of forecast information (rainfall, water level)
IS needed
-Comprehensive approach, including project items
other than CSO controls is needed
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1. CSO control items in Japan and the item
covered Iin this study
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1.CSO control items in Japan and the item covered in this study INMIETAWL

B CSO control items in Japan
(current targets)

—1) To reduce pollution loads to level of
separate sewer systems

@ 50% reduction in frequency of
discharges of untreated wastewater

——3) To remove debris from pipes

X Separately, it has been made against
Item dealt with this time

The item dealt with here is 50%-reduction of the frequency
of discharges of untreated wastewater
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2. Outline of the area covered by this study
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Outline of the research field
-

- Currently real-time rainfall information network has been constructed
for this research field (530ha) to reduce flood damage

- This field has rain gauges and level gauges

- There are also pumping stations and stormwater storage pipes

- This network is used to connect these devices to form a network

- The cost of introducing network in 2010 was approximately 200 million yen

.

Area of research field:
530ha

Devices in 530ha

No. of

Classification installation
points

Rain gauge 4 points

Level gauge 10 points

Pumping station| 2 points

|[|lo> @

Stormwater

Storage pipe 3 points
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Outline of the area covered by this study METAV

(. Area covered by this study is in the research field (120ha) )

- It has a combined system and it is a one-pump drainage area

- This report focuses on the existing two stormwater storage pipes used
to cope with flooding

- Such pipes can hold approximately 3,600m3
L This volume is equivalent to 3.0mm/hr

Area covered by
this study:120ha

¢
' - , Devices in 120ha
| - . I No. of
\"‘le WJ Combined system Area | Fon- ‘*—«r Classification | installation
o ‘ O R e F? g / points
J|f j‘_’j Separate system Area : j . W O Rain gauge 2 points
.; . # ’ A Level gauge 3 points
| o2
. ’I; ﬂ . Pumping station| 1 points
, T i
: — Stormwater :
| Storage pipe 2 points
|
|
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Target of CSO controls by this study METAWATER

4 )

Target was a 50-percent reduction of the frequency of discharges
( Pumping station 104 times/year = 52 times/year )

&

A new storage facility with a capacity equivalent to 2mm
was needed

* Source: Existing CSO control plan 8/21
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3. Application of the real-time rainfall
information network for CSO control
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Conceptual view of CSO control through efficient I\IIE'I'I\\I||II\'I'ER

operation of the existing storage pipes B —

~

[ New storage capacity (2 mm equivalent) for CSO controls
=Storage volume to be added to the existing storage pipe through efficient operation
=3 mm equivalent in dry season and 0.5 mm equivalent in wet season

Annual rainfall amount (Year 2001)

30
< - B Rainfall intensity at start of storage
= - b = — -

Equivalent to
:E* 20 < 3mm storage ;L 0.5mm >le 3mm >
£ " Dry season Wet season Dry season
©
£
g 10
X
< | |
- Wﬂm I8 L
A Ly
I C _Q L P~ > C S (@] o "6 > (®)
< 2 3 > 2 § o 2 8

This operation pattern becomes possible only when forecast data
is available to enable determination of the switching of operations
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Outline of the real-time rainfall information network =~ MIETAVUATER

The network is used to obtain the necessary forecast data
—Administrator determines the switching storage pipes

Real-time rainfall information network administrator )
[ Input data ] >{ Data management system ] - Measured
0 _ water level
~Q‘l | consolidate \ ! Measured data j
actual rainfall
\ Informatlon transm|SS|on Judgment
g\ Measured data SyS em \/
forecast rainfall Forecast data - Forecast rainfall f Operatlon SWItCh\
Analytical value + Forecast level
g ﬁ fi t dat ;
— \ / (forecast data) . Alert
P diti |
ump conditions Real time rainfall
ﬁ(%% information system
kwater Level / [ Hydrologic/hydraulic model ] / Qgr?trol cFOI::::,gI/
—

The network supports efficient operation of CSO control ]
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Conceptual view of efficient operation METAWATER

Vs

~

We decide whether or not to switch operation on the basis of the
forecast level at the storage pipe intake point.

. . Heavy rain
Light rain (CSO controls) H”HHH\HHHH\ l (Flood control measures)
(oK syatam Storage starting level trank Syatam

(25.0mm/hr)

Determined by relying on
the forecast level,
which is lowered by

the mariin for error
Inflow gate :

H Weir height for
Deal with later S0 coriro)

Inflow gate :

Weir height for

CSO control :
Stormwater Ope ration
storage pipe SWitCh

\|

Stormwater

storage pipe
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Outline of forecast rainfall data METAWATER

4 )
-We use the forecast rainfall data distributed by the

Meteorological Agency, which is one hour ahead
- Simulation based on Hydrologic/hydraulic model uses the
observed past data and the forecast rainfall

N /)
1 hour before Evaluati?n time 1 hour ahead
| i -
- ol T
£ :
IS observed rainfall Forecast rainfall
r | . N
_ Initial value for Simulation based on
simulation updated by forecast rainfall
observed rainfall
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Rainfall and water level METl\\llW\TER

Forecast level is calculated by using the Hydrologic/hydraulic model and
observed/forecast rainfall

Water level
4 Observed leve

? Observed/Forecast rainfall
. B

—

Margin of error

Forecast level

Hydrologic/hydraulic model Time
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Accuracy of forecast water level (1/2)

[ The margin of error for forecast levels one-hour ahead is about 20%

Margin of error between the observed value

°0% T and forecast value in a level gauge
40% - for rainfall in one place
)
T 30%
S
35 C20% >
52 10%
© 0
8 > [\VA
Oﬂg 70 ' ' ‘ '
38  -10% - : : : >
) q!_J 0 . 4 s $
gy wio— —*
=& -30% -
o
I —40%
—90% | | | | |

0.00 0.25 0.50 0.75 1.00 1.25 1.50

Future (hours) 15/21
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Accuracy of forecast water level (2/2)

Vs

This system is operated, taking the above accuracy (20%)
into account

. . Heavy rain
Light rain (CSO controls) (Flood control measures)
Combined _ .
trunk system Storage starting level trank Syatam

(25.0mm/hr)

Determined by relying on

the forecast level, which
is lowered by

Wor he it o the margin for error | Movsate:

CSO control ’ CSO control

209%

Stormwater Stormwater
storage pipe |] storage pipe

\|
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Cost-effectiveness METI\\lllll\TER

g ™

- Introducing the system has a small effect on CSO control
- The duration of this evaluation is ten years.
- The following values are equivalent per year.

N Y

Costs of introduction

and operation Effect of intr

27 million yen /year > 10 million yen/year
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Overall cost effect over the whole research field METRV

(. CSO control only can lead to limited effect on costs
- When other effects are included, the ratio of improvement effect to

cost of introduction is as high as 2.8
- Because of advantages gained from economies of scale, introducing

_ this system in the wider area will produce much greater effects )
ltem Annual cost (thousand yen/year)
Costs for introduction and operation (C) . 27,000 .
(Equipment replacement in ten years)
Flood control measures 64,400
Improvement
effect CSO controls 10,000 74,700
(B)
Energy reduction 300
B/C =28

*Results obtained for the entire research field of 530 hectares 18/21
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4. Summary and tasks ahead
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4. Summary and tasks ahead METNV

o TT——
~ N
B Summary
The following measures are needed to apply the real-time rainfall
information network:
- Evaluation of the forecast information(rainfall, water level)
- Comprehensive approach including project items
_ other than CSO controls )
N
~

-
B Tasks ahead

() To demonstrate and verify the effects of introduction
— This is currently being done in the research field
@) To raise forecast analysis accuracy
— |ncorporating data from MP rainfall radar is expected to
enhance the accuracy of the system
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Naruhito Funatsu
R&D Planning Dept. R&D Center
METAWATER Co., Ltd.

Phone:+81-3-6891-1737
FAX:+81-3-6891-1768
Email: funatsu-naruhito@metawater.co.jp
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